A Feasibility Study of Group Cognitive Rehabilitation for Cancer Survivors: Enhancing Cognitive Function and Quality of Life
A cancer survivorship issue that is gaining in recognition is cognitive impairment [1] .
Cognitive dysfunction has been associated with not only central nervous system (CNS) tumours and their treatments, but also with many other types of cancer and treatment [1] [2] [3] [4] .
Treatments as diverse as chemotherapy, radiotherapy, hormonal treatments, bioimmunotherapy, and adjunctive medications, as well as the cancer itself before treatment, have been associated with cognitive changes [4] [5] [6] [7] .
Conceptual reviews have modelled the complex mix of factors associated with cognitive dysfunction, including demographic, tumour, treatment, and psychosocial variables [6, 8] . Additional complexity arises from a distinction between objective and subjective findings. A recent review of cognitive effects of chemotherapy reported objective impairments in 15-50% of patients [3] . Self-report incidence rates as high as 71% at six months post-chemotherapy have been found [9] . Frequently, there is no correlation between objective and subjective cognition [6, 10] . However, while this discrepancy is widely acknowledged, there remains a need for evidence-based interventions to address this survivorship issue [1, 5] . Cognitive rehabilitation has the potential to address both subjective and objective cognitive difficulties [11] .
Very few published studies have examined whether cognitive rehabilitation can affect cognitive dysfunction following adult-onset non-CNS tumours [12] [13] [14] [15] . Brief individual cognitive rehabilitation for breast cancer survivors, comprising four face-to-face sessions plus phone calls and a workbook, showed improved self-reported cognition, quality of life, and objective cognition in 29 participants [12] . A randomised study of the same intervention showed improved spiritual quality of life and verbal memory compared to waitlist controls [13] . Computerised rehabilitation has also shown promise [14] , as has group cognitive rehabilitation among cancer survivor participants in a general cognitive rehabilitation program for older adults [15] .
In addition to cognitive difficulties, issues such as quality of life and mental health are significant concerns for many cancer survivors [3] . A key model of individual differences in these adjustment domains is the Self-Regulatory model of illness perceptions [16] . Only recently applied to cancer survivorship, the Self-Regulatory Model describes how individuals mentally represent illness and how these representations may influence treatment outcomes [16] . Previous illness perceptions research has suggested that cancer patients and survivors who show low illness coherence (limited understanding of their condition), low treatment control and who view their cancer as being chronic, uncontrollable, having high consequences and serious symptoms also show poorer outcomes in physical and mental health, especially when subjective outcomes are considered [17, 18] . From this research, it can be predicted that illness perceptions would associate with subjective cognition but this has not been tested in relation to cancer.
The present study addressed the gap in evidence-based treatment for cancer survivors who experience cognitive dysfunction through developing and evaluating a new brief intervention incorporating cognitive rehabilitation principles. This intervention was novel in using group rather than individual treatment, and included cancer survivors who represented a mix of cancer diagnoses and treatments, rather than focussing on a single tumour or treatment history. Further to this, the study aimed to offer additional insight into the complex relationships between objective and subjective cognitive dysfunction, quality of life and mental health, as well as explore the role of illness perceptions in cognitive dysfunction for the first time.
Methods

Participants
Intervention participants were 23 cancer survivors aged 34-84 years (M=58.2,
SD=11.8).
A cancer comparison group comprised 9 survivors (age M=58.3, SD=8.6) who were waitlisted but declined to attend the intervention (n=3), or volunteered after the final group began (n=6). Referral rates were not sufficient to allow randomised group allocation. A community comparison group comprised 23 adults with no history of cancer (age M=58.5, SD=11.1). Demographic and medical characteristics are summarised in Table 1. Insert Table 1 about here All participants were aged at least 18 years and fluent in English. Additional criteria for cancer survivors were previous diagnosis of adult-onset cancer and completion of major treatments such as surgery, chemotherapy, and radiotherapy at least six months prior. One intervention participant was four months post-treatment but was included on ethical and compassionate grounds. Exclusion criteria were childhood cancer history, known primary or secondary CNS tumour, and history of intracranial radiotherapy or intrathecal chemotherapy.
After ethical approval, participants were recruited through flyers at university and community locations, as well as cancer support organisations and a public hospital (cancer survivors) and personal contacts of the research team (community comparison). Community participants were recruited for a parallel psychometric study with 72 participants aged 20-79 years [19] ; 23 individuals who matched intervention participants for age, gender and education were selected to form the community comparison group for the present study.
Measures
Objective Cognitive Function. The Repeatable Battery for Assessment of Neuropsychological Status (RBANS) has demonstrated high internal reliability, test-retest stability, and divergent and convergent validity [20] . The second objective measure, the Trail Making Test (TMT), assesses complex visual attention and psychomotor speed with sensitivity and validity [21] and has high test-retest reliability [22] . Both measures have demonstrated sensitivity to cognitive rehabilitation [12, 23] .
Subjective Cognitive Function. The authors of the 38-item Multiple Ability SelfReport Questionnaire (MASQ) found excellent internal reliability, test-retest reliability, and criterion, concurrent and discriminant validity [24] . The MASQ was sensitive to cognitive rehabilitation in cancer survivors [12] . The 37-item Functional Assessment of Cancer Therapy -Cognitive Scale (FACT-Cog v3) was used as a subjective cognition measure developed for cancer survivors [25] ; the similar FACT-Cog v2 has demonstrated reliability and validity [26] . [28] ). The 10-item Kessler Psychological Distress Scale (K10) measures psychosocial distress, with excellent internal consistency, sensitivity and specificity [29] . The 9-item Brief Illness Perception Questionnaire (BIPQ) has shown good test-retest reliability as well as concurrent and discriminant validity [30] .
Participant Satisfaction. Three 5-point items were used: satisfaction with treatment (1=strongly dissatisfied to 5=strongly satisfied); extent of change in cognitive problems (1=got a lot worse to 5=improved a lot); and likelihood of recommending the program if a friend had similar problems (1=very unlikely to 5=very likely). An overall program rating between 1=very poor to 10=excellent was also requested. Demographic and participant satisfaction items are available from the corresponding author.
Intervention
The intervention developed for this study was based on self-regulatory cognitive rehabilitation [11, 31] and cognitive behavioural principles [32, 33] and was manualised [34, 35] . The authors co-facilitated the weekly 2-hour group sessions and between-session homework. Each session first focussed on psychoeducation, followed by a thematic group discussion and a 10-15 minute refreshment break. The second half of each session emphasised developing and applying skills.
Session One (Aging, health, cancer and cognitive function) involved psychoeducation on cognition, and training in goal setting, problem solving and relaxation. Sessions Two (Memory) and Three (Attention) involved education and skills training regarding memory and attention respectively, including compensatory and enhancement strategies [11] . Session Four (Fatigue, emotions and cognition) involved psychoeducation and cognitive-behavioural strategies related to emotional adjustment, fatigue, sleep, and self-care. Four groups of 4-8 participants completed the intervention at no charge.
Procedure
Participants completed assessments at baseline (T1), post-treatment (T2, 6 weeks after T1) and follow-up (T3, 3 months after T2, for intervention participants). Between T1 and T2, intervention participants completed the group program, and comparison participants completed no intervention. Assessors were trained and supervised by the second author (a registered clinical health psychologist). The nine assessors were psychology graduates in postgraduate or advanced undergraduate studies and were not involved in delivering the intervention. On eight occasions, the first author completed assessments as other assessors were not available.
Statistical Analyses
Group(3) x Time(2) ANOVAs were computed. When statistical assumptions for ANOVA were not met, the non-parametric Kruskal-Wallis and Wilcoxon Signed-Rank tests were used. Simple effects tests used familywise Bonferroni corrections for multiple planned comparisons. Effect sizes for interactions (d) were computed using the pooled pre-test standard deviation for the two groups being compared [36] . Positive interaction effects represent intervention-group improvements that exceeded comparison-group improvements.
Clinical significance of changes was calculated using Jacobson and Truax's Reliable Change Index formulae and community group values for pre-test standard deviation and test-retest reliability [37] . For the K10, a further indicator of clinical significance was whether participants moved into the non-distressed range [29, 37] . Maintenance effects were assessed by comparing T1 and T3. The pattern of results was the same for both completer and intention-to-treat analyses, where the latter analyses estimated missing data as remaining unchanged from the previous assessment. Inferential statistics below used completer analyses.
Results
All intervention participants completed treatment. Missed sessions were compensated for by participants working through the manual and receiving briefings from facilitators: Ten participants missed one session (47.8%) and 2 missed two sessions (8.7%). T2 assessment data were missing for 2 participants (illness: one intervention participant; family bereavement: one cancer comparison). Three intervention participants had missing T3 data (illness: two participants; moved away: one participant).
Objective Cognitive Function
Means and standard deviations for objective and subjective cognitive measures are shown in Table 2 . No RBANS measure showed a main effect for group. All RBANS measures except immediate memory had a main effect of time, indicating improved performance at retest. For RBANS total, there was a significant Group x Time interaction, F(2,50)=19.26, p<.001. The interaction occurred because the intervention group significantly improved in overall cognitive function, p<.001 but comparison groups did not (see Figure 1 and Table 2 ). Similarly, statistically significant Group x Time interactions were found for the RBANS subscales of immediate memory, visuospatial/constructional, and delayed memory.
See Table 2 for effect sizes of intervention group changes corrected for comparison group changes [36] . For RBANS total, eight intervention participants met reliable change criteria (36.4% [25] ). One cancer comparison participant showed reliable improvement (12.5%). No community comparison participant improved reliably.
Insert Table 2 Insert Table 3 about here For psychosocial distress (K10), there was no interaction and no main effect of time.
Quality of Life, Emotional Distress and Illness Perceptions
There was a significant group effect at T1 (χ 2 (2)=15.01, p=.001) and T2 (χ 2 (2)=10.27, p=.006), due to greater distress among intervention participants than comparison participants.
However, among intervention participants who were clinically distressed at pre-treatment, psychosocial distress significantly reduced at post-treatment, Z (6) 
Maintenance at Followup
As shown in Tables 2 and 3 
Discussion
The main aim was to determine the feasibility of brief group cognitive rehabilitation for cancer survivors. The intervention was associated with improved objective and subjective cognition, psychosocial distress, social functioning, and perceived understanding of cognition that exceeded changes in comparison groups. Gains were maintained at three month followup. The intervention was acceptable and feasible to run. This represents a positive step forward in addressing the need for interventions for cancer survivors with cognitive difficulties [38] .
Intervention participants' gains in overall cognitive performance, visuospatial/constructional performance, immediate memory, and delayed memory showed within-group effect sizes that compared favourably to previous cognitive rehabilitation studies [12, 23] . After accounting for comparison group changes, intervention participants' objective improvements exceeded recent recommendations that an effect size of d=0.41 be considered as a "recommended minimum practical effect", 1.15 a "moderate" and 2.70 a "strong" effect in social sciences [39] . The three groups did not differ in baseline objective cognition, except that visuospatial/constructional performance was significantly higher among community comparison than cancer survivor participants.
At baseline, intervention participants reported significantly worse FACT-Cog3 subjective cognition than cancer comparison participants and were more likely to report adapting their behaviour due to perceived cognitive changes, such as delaying return to work. This is consistent with previous research which has noted that individuals who decline participation in cancer support groups are often in a less distressed state [40] . Intervention participants improved significantly on two FACT-Cog3 subscales and no longer differed from cancer comparison participants on Perceived Cognitive Ability after the intervention.
Thus, the FACT-Cog3 appeared to be more sensitive to both baseline subjective cognition and intervention gains than the MASQ. Given that the FACT-Cog3 was developed specifically for cancer survivors, it would seem to be a promising measure for further psychooncology research.
Intervention gains in other self-report measures were also consistent with distress reducing towards the baseline levels of the comparison groups. This pattern was seen for social functioning and for psychosocial distress among participants with clinical distress at pre-treatment. These effect sizes were comparable with previous research [12, 41] . Improved social functioning may suggest a specific social benefit from group treatment. Perceived illness coherence demonstrated this same pattern compared to the cancer comparison group.
Illness perceptions were actually significantly more dysfunctional for community participants (who were instructed to imagine what cognitive difficulties would be like for someone with these problems) than the cancer survivor groups (who were asked about "your cognitive difficulties").
A strength regarding generalisability came from the mix of genders, ages, cancer types and cancer treatments. A focus on breast cancer has limited much previous research regarding generalisation to other cancer types [3] . In the present study, reliable improvement on the main outcome measure (RBANS total) was seen for intervention participants with breast, colorectal, prostate, and testicular cancer. Examination of subgroups showed no trends for intervention response to associate with the type of tumour or treatment. Recruitment of participants from a range of sources suggested that the research had applicability to a number of organisations relevant to cancer survivors. Finally, an advantage was found in the high acceptability and low attrition rate of the intervention group (4.3% post-intervention), compared to the 20% attrition rate that has been reported as typical for cancer survivor group interventions [42] .
However, a number of limitations are noted. Sample sizes were relatively small, which limits statistical power to detect differences between groups, including the post-hoc analysis regarding which tumour types showed effects [43] . It is known that comparison of uneven group sizes is not methodologically ideal [43] . To address the issues of both small and uneven group numbers, interpretation of results incorporated effect sizes which are independent of group size [43] , and comparisons of percentage of reliable change between groups [37] .
Another limitation was non-random allocation to intervention and cancer comparison groups. A randomised controlled trial would provide a stronger test of efficacy now that feasibility has been established [3] . The finding that participants started and finished in a normal range for some measures, such as MASQ subjective cognition, was not considered typical for cancer survivors [3, 12] and suggests that baseline impairment would be an important inclusion criterion in future intervention studies. Ideally, all assessors would be blinded to group allocation, whereas 6% of assessments were conducted by one of the intervention facilitators. Finally, it was noted that the scope of the present study does not address the complete range of potential factors associated with cognitive impairment for cancer survivors [6, 8] .
In conclusion, this research supported the practicality and acceptability of a brief group cognitive rehabilitation intervention for cancer survivors [34, 35] . These results suggest that further research regarding brief group interventions for this population is warranted [1, 12, 38] . In addition, future research which incorporates illness perceptions would be beneficial as this remains an emerging area of research for cancer survivors [17, 18] . Figure 1 . Change in RBANS total score over time for each group.
